Restoring degraded forests and agricultural lands has become a global conservation priority. A growing number of tools can quantify ecosystem service tradeoffs associated with forest restoration. This evolving "tools landscape" presents a dilemma: more tools are available, but selecting appropriate tools has become more challenging. We present a Restoration Ecosystem Service Tool Selector (RESTS) framework that describes key characteristics of 13 ecosystem service assessment tools. Analysts enter information about their decision context, services to be analyzed, and desired outputs. Tools are filtered and presented based on five evaluative criteria: scalability, cost, time requirements, handling of uncertainty, and applicability to benefit-cost analysis. RESTS uses a spreadsheet interface but a web-based interface is planned. Given the rapid evolution of ecosystem services science, RESTS provides an adaptable framework to guide forest restoration decision makers toward tools that can help quantify ecosystem services in support of restoration.
Introduction
Over 2 billion hectares of degraded and deforested land across the world have lost their ability to provide benefits to people and other species; restoring the productivity of this land has now become a global priority (International Union for the Conservation of Nature [IUCN] 2015a). Several United Nations (UN) conventions have adopted goals focused on restoring degraded land (UN 2014) , and a prominent commitment to restoration was made at the New York Climate Summit in 2015. The Bonn Challenge, a global initiative to begin restoring 150 million hectares of degraded forest and agricultural land by 2020 (IUCN 2015b) , was created to advance these efforts. To date 11 countries have signed on to the Bonn Challenge by committing to restore more than 59 million hectares of degraded land. Further, global programs like REDD+ and natural capital accounting increasingly need to monitor forest ecosystem services and their change over time (Caplow et al. 2011; Obst et al. in press) .
Many of restoration's benefits come in the form of ecosystem goods and services, so incorporating their assessment into restoration decision making is important. To date, however, their inclusion has been limited because of the perceived shortcomings in ecosystem service assessment and modeling tools (Benayas et al. 2009 ). Yet, as the movement to restore the world's degraded land continues to grow so has the number and sophistication of ecosystem service assessment tools (Bagstad et al. 2013) .
The number of such tools creates both an opportunity and a challenge for restoration decision-makers. On one hand, the ability to quantify and value the ecosystem service impacts of alternative restoration scenarios has never been greater and the information produced from these tools can be used to help decision makers compare alternative restoration strategies to meet an increasingly diverse set of restoration goals. On the other hand, there are now so many tools with such a wide range of requirements and capabilities that it can be difficult for analysts and decision makers to know which tool best suits their decision-making needs.
Forest landscape restoration and ecosystem services
Forest Landscape Restoration (FLR) is an umbrella term that refers to at least four techniques of restoring ecosystem services produced by forests (Rietbergen-McCracken et al. 2007) . Natural regeneration can be used when degraded land is located near existing forest edges, creating a high chance of seed and species dispersal and colonization from the forest frontier into the degraded landscape (Chazdon 2008) . Agroforestry, the inclusion of woody perennial species within farming systems, has been used in various agricultural and ecological settings to increase nutrient flows from forest to farm and improve the supply of timber available from agricultural landscapes. Improved farm fallows increase the length of fallows and plant woody species such as Sesbania, which improve soil fertility, increase crop yields, and enhance biodiversity on agricultural lands (Haggblade et al. 2004) . Watershed restoration is commonly used to reduce fuel loads and restore historical fire regimes to watersheds that provide ecosystem services for downstream communities (Elliot et al. 2010) .
Reversing landscape degradation offers society many tangible benefits in the form of ecosystem services. Restoration has been used to increase water supplies, terrestrial carbon stocks, and aesthetic and cultural values (Marin-Spiotta et al. 2007; Chazdon 2008; Dodds et al. 2008) . Reforested lands can produce timber and non-timber forest products (e.g., mushrooms, berries, and game animals) and offer new livelihood opportunities for forest-dependent communities. For instance, forest thinning and restoration in California's Sierra Nevada increased streamflow water yields by up to 6 % over a 10-year period (Podolak et al. 2015) . In Costa Rica, restored forests have supported ecotourism, offering more opportunities for forest recreation and wildlife watching (IUCN 2015b ). Between 1985 and 2004 , over 300,000 ha of Acacia and Miombo forests were restored in Shinyanga, Tanzania, following a near collapse of the ecosystem as part of tsetse fly eradication and cash cropbased agricultural expansion (Barrow 2014) .
The types of ecosystem services countries hope to restore through large-scale restoration can be seen in commitments to the Bonn Challenge (Table 1) . Countries need to restore land to produce commodities, like food, fuel, or fiber that can improve local livelihoods and reduce poverty or be sold to finance restoration activities; however, they also need to restore landscapes to produce public goods like watershed protection, disaster risk reduction, and biodiversity conservation. These competing demands on landscapes point toward inevitable tradeoffs facing decision makers in designing restoration strategies across multiple spatial scales and forest types. Countries like Rwanda, Uganda, the United States, and Pakistan have started collaborative processes, using methodologies such as the Restoration Opportunity Assessment Methodology (ROAM), developed by the International Union for the Conservation of Nature and the World Resources Institute (IUCN and WRI 2014) to understand the tradeoffs of different restoration strategies, but many countries still have not.
Biophysical, social, and financial factors make it unlikely that landscapes can be restored to simultaneously meet all the demands people place on them without concerted efforts to evaluate the ecosystem service tradeoffs of different restoration strategies and activities (Goldstein et al. 2012 ). Understanding such tradeoffs in forest restoration is also important because most ecosystem services are public goods. Since their producers cannot capture the benefits and recoup the costs of their production, this removes their incentive to produce many ecosystem services. Quantifying and valuing ecosystem services is a first step in designing policies that can send landowners a price signal, creating a means of capturing the value of ecosystem services when landscapes might otherwise be converted to other uses or used in ways that undermine the production of these services.
Clear and credible information is needed to determine where restoration is most needed, guide the selection of alternative scenarios, develop policies to incentivize restoration on private land, identify restoration options on public lands, and overcome institutional and policy bottlenecks. However, as both the number of ecosystem service assessment tools and the diversity of needed restoration decisions continue to grow it is difficult for decision makers and analysts to know which tools can best meet their informational needs.
The ecosystem service assessment tool landscape
The importance of ecosystem services modeling is widely recognized in the scientific and policy push to understand ecosystem services and use information about them in decision making (Burkhard 2012) . While economic valuation methods for ecosystem services and biophysical models of natural processes have existed for decades, the rise of dedicated ecosystem services modeling tools is a more recent development. This notably followed the release of the Millennium Ecosystem Assessment in 2005 (MA 2005 ) and, shortly after, the launch of systematic and sustained ecosystem services modeling approaches like Integrated Valuation of Ecosystem Services and Tradeoffs (InVEST, Sharp et al. 2014) and Artificial Intelligence for Ecosystem Services (ARIES, Villa et al. 2014) .
A 2013 review provided a snapshot description of the ecosystem services tool "landscape," but periodic rereviews of ecosystem services tools will be necessary, In support of forest restoration activities by IUCN and others, here we present a comparative analysis of ecosystem service assessment tools that can quantify ecosystem service tradeoffs. In the following sections, we present an overview of ecosystem service models relevant to restoration decision making and characterize the tools based on five key criteria. These criteria include their ability to quantify the benefits of restoration activities and scenarios in a timely and cost-effective manner across different geographic locations and scales, ecosystem service types, decision contexts, and under varying levels of uncertainty. We use that information to build a spreadsheet-based decision framework and a future online selector that we call the Restoration Ecosystem Service Tool Selector (RESTS). This framework will allow analysts to identify ecosystem service assessment tools that are best able to provide relevant information to guide the restoration decision-making process. We describe two hypothetical FLR decision contexts to illustrate how RESTS would guide an analyst toward particular ecosystem service assessment tools under different situations, and conclude by considering best practices and next steps for using ecosystem service assessments in restoration decision making.
RESTS decision framework
We designed the initial RESTS framework in a spreadsheet; IUCN plans to build it into a website that will allow an analyst to interactively navigate between different decision contexts and tools of potential use in assessing forest ecosystem services. This framework allows restoration analysts to input basic information into RESTS about decision-making needs for a proposed forest restoration project. Rather than prescribing one specific tool, the framework is designed to remove inappropriate tools, giving the user flexibility to further evaluate and choose appropriate tool(s) for their project. Based on a list of filter criteria, tools inappropriate to the user's decision context are removed, leaving an output that describes suggested tools that may be appropriate to their needs ( Fig. 1) . Each tool has a list of attributes for evaluative criteria that align with these evaluation questions, plus further information including references and a Uniform Resource Locator (URL) that enables the user to further research appropriate tools. The framework is flexible, so new tools can be easily added to the spreadsheet and planned website, and existing tools can be updated when their characteristics and capacities change as the science of ecosystem services advances.
The RESTS framework starts from an initial list of ecosystem service assessment tools (Phase 1). The restoration analyst next provides inputs based on a series of questions that describe their decision context and information needs (Phase 2). Answers to these questions filter the initial list of tools. Finally, the filtered tool list is evaluated according to a series of five criteria for each tool, including its scalability, cost, time, handling of uncertainty, and applicability to benefit-cost analysis (Phase 3). At the end of the workflow, the resulting tools list will include a set of attributes with their corresponding "ratings." These rated attributes will assist the analyst in choosing the appropriate tool for their project. The ratings were created on a scale of 1 to 3, with 1 representing a tool's ability to address the criterion most strongly, and 3 representing a tool's inability to address the criterion as strongly.
Phase 1: Initial list of assessment tools
Numerous "ecosystem-based management tools" exist (EBM Tools 2015), particularly related to forest hydrologic and ecological processes, mature fields of study based on many decades past research. However, most of these tools are ecological, hydrologic, or other biophysical process models that lack an explicit focus on ecosystem services. To limit the scope of this review to ecosystem service assessment tools, we used five criteria to select tools for inclusion in RESTS. First, we sought to include tools that enable restoration analysts to incorporate monetary or nonmonetary valuation (i.e., nonmonetary prioritization or analysis of cultural ecosystem services), or provide outputs that are easily monetizable. This typically requires that a tool connects ecosystem services to beneficiaries in some way, rather than simply quantifying ecological processes. For instance, a tool could provide direct monetary values or outputs in biophysical units that are amenable to valuation. Second, we considered the current level of development of the tool. Tools should be sufficiently developed to run reliably, use established models, produce replicable results, and have their methods, assumptions, strengths, and limitations well documented as part of a user manual and peer-reviewed journal articles, which may include validation exercises. Tools that are well developed and documented have greater transparency and credibility, which can improve trust with decision makers and the public. We thus excluded tools that lack full documentation and user support. Third, we excluded tools that can only be applied across limited geographic extents. IUCN's global forest restoration efforts cover Africa, Latin America, Europe, Australia, Asia, and North America; if an assessment tool was not able to be applied to two or more of these regions we excluded it from RESTS. Because of this requirement, we also excluded non-English-language tools, though in our literature search we did not identify any non-English language tools intended for broader than regional use. Fourth, we included valuation databases with functionality for users to construct valuation maps and summaries (Troy and Wilson 2006; Earth Economics 2015) , but excluded valuation databases that simply provide users with a searchable list of nonmarket valuation studies (van der Ploeg and de Groot 2010; EVRI 2015; MESP 2015) . Finally, we excluded ad hoc approaches for biophysical modeling (Martinez-Harms and Balvanera 2012) and public participatory geographic information system (GIS) approaches for cultural ecosystem service mapping that were not connected to a specific assessment tool (Brown and Fagerholm 2015) .
An initial screening for RESTS evaluated 24 tools that built on a past review of ecosystem service tools (Bagstad et al. 2013 ) and additional tools that have been recently developed. From this list, we eliminated tools that lacked an explicit connection to ecosystem service beneficiaries (Arnold and Fohrer 2005; Stolton and Dudley 2009; Ecotrust 2011; Patel et al. 2011; Eslinger et al. 2012; Vogl et al. 2015) , that were at too early a stage of development to independently apply (RFF 2014; Willis et al. 2014) , and/or that covered a limited geographic extent (Loomis et al. 2008; iTree 2014; RFF 2014; FEST 2015) . The remaining 13 tools have potential to meet analysts' needs for ecosystem service quantification associated with FLR (Table 2) .
Each tool above was developed to quantify and/or monetize ecosystem services, often over time and across landscapes. Maps, tabular summaries, and tradeoff analyses provide managers and decision makers with information to better consider nature's benefits in resource planning decisions. The final tool list includes qualitative screening tools like the Ecosystem Services Review for Impact Assessment (ESR for IA) and Toolkit for Ecosystem Service Site-based Assessment (TESSA) that can be used for coarse scales of analysis. Tools like Co$ting Nature are useful for quantitative rapid assessments of restorations' impact on ecosystem services, but lack the modeling complexity of other quantitative tools. Spatially explicit modeling tools like ARIES, Environmental Systems Modelling Platform (Ensym), InVEST, Land Utilisation and Capability Indicator (LUCI), and Multiscale Integrated Models of Ecosystem Services (MIMES) can quantify biophysical metrics for ecosystem services using varying modeling paradigms, complexity, and underlying assumptions. Valuation databases such as Ecosystem Valuation Toolkit (EVT) and Natural Assets Information System (NAIS) can be used to link biophysical with monetary values. Finally, specialized tools may be appropriate for a specific use-for example, EcoMetrix for site-scale quantitative analysis or Social Values for Ecosystem Services (SolVES) for cultural ecosystem service mapping. Depending on the decision context, using more than one tool throughout a more extensive process leading from broad-scale scoping and project prioritization to more specific site selection and monetary valuation may be appropriate (Fig. 2) . Three questions are shown in the user input questions box in Fig. 1 , and will appear as dropdown windows on the planned online RESTS user interface. For each of the tools listed in Table 2 , we evaluated its suitability for different decision contexts, ecosystem services capable of being analyzed, and outputs produced by the tool (Additional file 1). We obtained information for each tool based on a past review (Bagstad et al. 2013 ), supplemented by a new review of each tool's updated website and publications, and where necessary, conversations with each tool's developers.
Question 1: What is the decision context of your project?
Ecosystem service assessments can range from broad scoping studies to fine-scale studies that require much greater precision. For instance, FLR might start with a national scale screening study that ranked several alternative restoration scenarios but did not require monetary valuation or high spatiotemporal resolution. Such a study could rely on expert opinion or coarser global data and models. Alternatively, when precisely designed onthe-ground restoration scenarios are being compared or when considering payments for ecosystem services (PES) program design, greater precision data and models might be needed to support accurate modeling and valuation. This "fit for purpose" is extremely important, because while novice users may quickly gravitate toward the most detailed and complex models, these may not always be necessary and their application to simpler decision contexts may waste time and resources (Schröter et al. 2015) . RESTS thus asks users which of five categories their decision context fits: (1) a scoping/screening level study (i.e., where expert opinion, rankings of ecosystem service provision, or global data and models are adequate), (2) detailed tradeoff analysis (i.e., where detailed local data and models with stronger linkages to monetary valuation are needed), or (3-5) whether the project has specific needs that might drive the selection of a particular tool, in addition to the first two context categories (e.g., for site-scale assessment, monetary valuation, or cultural ecosystem service mapping).
Question 2: Which ecosystem services will be analyzed?
The restoration analyst next chooses among ecosystem service types classified using six provisioning, nine regulating, and four cultural services proposed by the Millennium Ecosystem Assessment (MA 2005 BirdLife International A process using flow charts to describe how ecosystem services benefit society under current conditions and alternative scenarios (Peh et al. 2013 , http://tessa.tools/).
(FEGS, Landers and Nahlik 2013)). However, these systems are more complex and not as widely known as the MA, so we chose to use the best known classification system for most analysts. If one of the tools from Table 2 cannot be applied to one or more of the user-selected ecosystem services, then that tool will not appear in the final list at the end of the workflow.
Question 3: Which outputs are desired?
Ecosystem services can be quantified in many wayssuch as biophysical units, monetary values, or relative rankings in expert-based estimations or cultural ecosystem service assessments. For this question, the user selects whether desired outputs are monetary, biophysical, recreational, or cultural metrics, and whether spatial and/or temporal outputs are needed. If one of the tools from Table 2 cannot produce one or more of the userselected desired tool outputs, then the tool will not appear in the final list at the end of the workflow.
Responses to each of the three questions are used as criteria to filter the Phase 1 tool list. This subset list of tools is the basis under which Phase 3-the evaluation of each tool based on five criteria categories-begins.
Phase 3: Tool evaluation criteria
Five criteria are used to "evaluate" each tool identified during RESTS' Phase 2 for their applicability to the ROAM-guided project's decision-making context. The tools are evaluated using five criteria that can assist analysts in selecting the most appropriate tools for each project. To minimize subjectivity in evaluating the tools, we ranked each on a 3-point scale from typically most (1) to least (3) suitable for each criterion. The criteria build on a past review (Bagstad et al. 2013 ) and have been further refined in conjunction with IUCN. They include (1) scalability, (2) cost requirements, (3) time requirements, (4) reporting uncertainty, and (5) applicability to benefit cost analysis (BCA). A matrix showing each tool's evaluation against the five criteria is provided in Additional file 2. The intent of the criteria is to show an analyst how each tool performs relative to other tools. This relative comparison will allow the analyst to choose from among a pool of suitable tools to select the tool(s) that best fit(s) their needs.
Evaluation criterion 1: Scalability
Ecosystem service tools can support assessments at multiple spatial scales. One study derived a scale distribution, which we adopted, based on a review of 47 ecosystem service studies: village/farm scale: <60 km 2 ; municipal scale: 60-8709 km 2 ; provincial scale: 8709-83,000 km 2 ; national scale: 83,000-1,220,000 km 2 ; continental scale: >1,220,000 km 2 (Malinga et al. 2015) . They found that a majority of ecosystem service studies were conducted across intermediate extents (i.e., municipal and provincial level). We evaluated each tool based on its ability to provide accurate results at each scale identified above. Modeling tools with flexible input data resolution and analysis scale were ranked as 1. Tools limited to sitescale assessment were ranked as 3; remaining tools were ranked as 2.
Evaluation criterion 2: Cost requirements
The cost of using a tool takes several forms. First, a tool itself may be proprietary, requiring paid access or a subscription to use. There may be costs to acquire data or to support consultants to run the tool or tailor it to local contexts. Additionally, while some tools may be free to use, added training may be required to sufficiently implement the tool. Finally, tools that use very intensive data and models may require greater computing and data storage resources. Tools that can be freely obtained and applied independently without the need for proprietary software were ranked as 1. Tools that always require the use of proprietary software, subscriptions, or consulting services were ranked as 3.
Evaluation criterion 3: Time requirements
As the time required to apply a tool decreases, it becomes increasingly practical for widespread use in timesensitive decision-making processes. We evaluated each tool based on a rough estimate of its time requirements to provide results for a "standard" restoration analyst (i.e., a Masters-level specialist trained in ecosystem service analysis, including GIS and/or economic valuation). Additionally, evaluations reflect time requirements to develop customized input data, to run, test, and calibrate models, and to apply scenario analysis. Rapid assessment tools were ranked as 1; time-intensive tools were ranked as 3.
Evaluation criterion 4: Uncertainty
Reporting uncertainty and providing mechanisms to understand and to later reduce large error margins will strengthen restoration projects. Reporting a single value can inspire false confidence in the certainty of results, so uncertainty estimates are a valuable addition to the set of tool outputs. Tools with built-in methods for assessing and displaying uncertainty were ranked as 1. Tools capable of generating uncertainty estimates with usersupplied variation in inputs were ranked as 2; remaining tools were ranked as 3.
Evaluation criterion 5: Applicability to benefit-cost analysis
A primary interest of ROAM is to provide ecosystem service outputs amenable to BCA. Some tools provide direct monetary outputs. Others rely on external valuation data to derive monetary outputs that can be associated with, for example, biophysical units or relative rankings, while some have no ability to provide monetary values. A higher evaluation is associated with a tool's ability to provide monetary outputs without the need to collect valuation data external to the tool's application. Tools that directly provide monetary values were ranked as 1. Tools that provide biophysical outputs that can be easily paired with valuation data were ranked as 2; remaining tools were ranked as 3.
Applying RESTS to hypothetical forest planning scenarios
Here we apply RESTS to two hypothetical FLR scenarios, to illustrate how it can guide an analyst to different ecosystem service assessment tools for different assessment contexts. In the first scenario, we apply RESTS to a screening decision-making context for a national environmental authority that wants to prioritize countrylevel restoration investment. In the second scenario, we apply RESTS to a precision decision-making context, where a water utility is creating a PES program to incentivize private landowners to restore forests to improve water yield and quality. This requires the utility to quantify and value the services provided by individual landowners participating in the PES market. We have not yet performed "road tests" of the RESTS tool with FLR users outside IUCN, but this is a next step in the development of the web tool.
Scenario 1
In 2014, the country of Uganda committed to begin restoring the economic and ecological productivity of 2.5 million hectares of degraded land by 2020 under the Bonn Challenge. This effort is part of a broader development strategy designed to recover important ecosystem goods and services, such as water purification, food and timber production, and erosion control that degraded lands no longer provide (IUCN 2015d ). The restoration analyst provides the following answers to the Phase 2 filter criteria inputs.
Question 1: What is the decision context of your project?
The country must spatially prioritize restoration investments at a national level to maximize the benefits from limited restoration budgets.
The country wants to identify modeling tools that can be applied at the national level to assess benefits for agricultural and timber yields, to reduce erosion, and increase water purification.
At this early stage of the restoration planning process, decision makers are most interested in the biophysical impacts of restoration activities; later studies will focus on economic valuation of these benefits.
Once the screening criteria from Phase 2 are applied to the list of ecosystem service modeling tools in Table 2 , the following table of appropriate tools was identified (Table 3 ). The spreadsheet and planned RESTS interface also provide a more detailed description of what the numeric rankings mean and web links to direct the analyst toward each tool's website. Based on this list, the analyst can conduct further research about each tool to identify the best tool(s) for use in their project.
Scenario 2
In the United States, 68 operational watershed PES programs in 28 states enroll over 260,151 ha of land to improve water quantity and/or quality (Bennett et al. 2013) . Using PES schemes to efficiently provide watershed services is predicated on the ability of water utilities to value and pay for a given level of service (Pagiola and Platais 2007). Ecological production functions coded within ecosystem service models can quantify these benefits (Benayas et al. 2009 ). This information can be used with cost and budget information to design an efficient PES program. A restoration analyst provides the following answers to the Phase 2 filter criteria inputs. The utility needs to identify a set of modeling tools that can assess the expected water yield and water quality benefits of different site-level restoration activities.
The utility is interested in tools that can model surface water yield and water quality.
The utility is interested in tools that can also produce economic outputs that can be used to help design PES price structures. Once the screening criteria from Phase 2 were applied to the list of ecosystem service modeling tools in Table 2 , the following table of appropriate tools was identified (Table 4) .
Conclusions
As shown in the hypothetical scenarios above, ecosystem service assessment tools and decision-making contexts differ in their complexity, meaning that it is seldom appropriate to recommend a single tool for every job. Although novice modelers may be tempted to use more complex models, these are not always appropriate or necessary in all decision contexts, nor do they always provide added information that justifies their often greater level of complexity, time, and money to apply (Tallis and Polasky 2011 ). Simpler, screening-level models could be paired with more technical models as a decision context increases in complexity (Fig. 2) . As shown in our example above, analysts might start with a coarser national-scale analysis to prioritize restoration at the regional scale, then move to a precise, quantitative tradeoff analysis of restoration alternatives at a finer spatial scale.
Results obtained from each of the 13 tools we analyzed can be credible when they are used in a scientifically credible fashion, as outlined by the developers of each tool. General best practices to improve credibility include model validation, clear documentation of the assumptions and data sources used, and participatory modeling that involves experts and other stakeholders throughout the project. Ideally, such participatory approaches will, at a minimum, involve stakeholders in scoping, ecosystem service, data, and model selection during a project's kickoff; a review of initial results at a project's midpoint; and review of results and discussion prior to their dissemination at the conclusion of a project.
Despite rapid advances made in the science of ecosystem services and the sophistication of tools, many tools remain time and resource intensive to run (Bagstad et al. 2013) . Key scientific and data gaps remain; however, these challenges exist alongside strong policy needs to standardize ecosystem service information for decision making (Polasky et al. 2015) . Further, the learning curve to run some tools can be high. This may present more difficulty in some contexts than others. For example, in a middle-income country with good non-governmental organization and university research support, capacity to apply ecosystem service assessment tools may be relatively strong. In a developing country without these resources, the same learning curve may present a substantial barrier to applying more technically complex ecosystem service assessment tools.
The goal of this project was to characterize the types of restoration decisions that decision makers may face based on the experiences of countries who have committed to restore degraded land to forests. The ecosystem service assessment tools included in the RESTS framework provide the ability to quantify the benefits of restoration activities and scenarios with differing levels of detail and costs across different geographic locations and scales, ecosystem service types, decision contexts, and under varying levels of uncertainty. This allows analysts and other decision makers to identify the best ecosystem service assessment tools that can inform the restoration decision-making process. Further, the flexible nature of RESTS, which is developed as spreadsheets Competing interests Christin and Bagstad work for organizations that have developed and applied some of the tools evaluated in this report (ARIES, EVT, SolVES). Every effort has been made to produce unbiased tool evaluations, including development of objective review criteria and reviews by individuals within each of the coauthors' organizations unaffiliated with tool development. Bagstad previously published a review paper in the journal Ecosystem Services that similarly employed outside reviewers to reduce potential bias in evaluating alternative tools.
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